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Spinal cord stimulation (SCS) has been demonstrated to serve as a successful second-line treatment modality for painful diabetic peripheral neuropathy (PDPN), as documented in two randomized clinical trials (RCTs) (1, 2) . Besides the fact that these two RCTs demonstrate a pain-relieving effect for a period of 6 months after the start of SCS treatment, only small observational studies suggest a long-term sustained effect in PDPN (3) (4) (5) . In this article, we present the 24-month followup data of our recently published RCT in Diabetes Care (1) .
Thirty-six patients were enrolled in this study, and after randomization, 22 patients with PDPN in the lower limbs (15 male, mean age 57.1 years [SD 12.4], years of PDPN 6.0 [SD 5.1]) were assigned to the SCS group. A 2-week trial stimulation was performed to evaluate sufficient pain relief. After 6 months, 93% of patients in the control group crossed over to receive SCS. Treatment success of SCS was predefined in the protocol as $50% relief of pain intensity on a numeric rating scale (NRS) for 4 days during the daytime or nighttime or "(very) much improved" for pain and sleep on the patient global impression of change (PGIC) scale at 24 months. Additional outcome parameters were assessed as previously described (1 (1) . Mean pain scores during day and night decreased by 3.3 points at daytime (P , 0.001) and 3.2 points at nighttime (P , 0.001) at 24-month follow-up (Fig. 1) . In total, eight (47%) and six (35%) patients reported a 50% pain reduction during day and night at 24 months, respectively. Clinically significant improvements on the PGIC for pain and sleep were reported by nine (53%) patients at 24-month follow-up. Treatment success of SCS was observed in 11 out of 17 patients (65%) ( Table 1 ). No significant difference was observed in treatment Modified Brief Pain Inventory-Diabetic Peripheral Neuropathy † Pain Severity Index 7.2 6 1.6 3.5 6 2.4** 3.3 6 2.5** 4.1 6 2.5** 4.2 6 2.4** 4.8 6 2.7 Pain Interference Index 6.3 6 2.1 2.7 6 2.1*** 3.1 6 2.3** 3.6 6 2.6* 3.7 6 2.5* 3.7 6 2.8* Neuropathic Pain Scale ‡ Deep pain 8.4 6 1.7*** 4.6 6 3.1*** 6.2 6 2.8*** 5.4 6 2.9*** 5.4 6 2.9*** 5.9 6 2.9*** Surface pain 5.6 6 3.6 3.6 6 3.1 2.9 6 3.0* 4.3 6 3.2 3.2 6 3.0** 3.2 6 3.5 Intensity 8.0 6 1.7 4.0 6 2.6*** 3.9 6 2.9*** 4.9 6 3.0*** 5.0 6 2.7*** 5.7 6 2.6*** Unpleasantness 8.1 6 1.8 4.9 6 2.9*** 5.3 6 2.8*** 5.7 6 3.0** 5.6 6 2.9*** 6.1 6 3.1* Coldness 3.3 6 3.5 2.5 6 3.1 2.3 6 2.9 2.4 6 2.7 2.7 6 2.7 3.3 6 3.1 Hotness 6.5 6 3.0 2.1 6 2.7*** 2.5 6 3.2*** 2.7 6 3.1*** 3.5 6 3.2*** 3.9 6 3.3*** Dullness 7.7 6 2.2 4.1 6 2.7*** 4.4 6 3.6** 4.6 6 3.3*** 5.1 6 3.2** 6.3 6 2.8 Sharpness 8.1 6 2.2 3.8 6 3.2*** 4.8 6 3.4** 5.0 6 2.9*** 5.4 6 3.1** 5.8 6 2.9* Sensitivity 7.7 6 2.6 3.8 6 2.4*** 4.7 6 3.0** 4.3 6 2.9*** 4.3 6 2.9** 3.5 6 3.5*** Itching 3.2 6 3.1 1. 27.0 6 7.6 33.7 6 8.4** 32.6 6 9.7 35.1 6 9.1* 32.8 6 8.7* 31.9 6 7.6* Medical Outcomes Study Sleep Scale ¶ Sleep Problems Summary 9 57.0 6 13.9 36.4 6 18.5*** 38.5 6 17.3*** 42.4 6 16.5** 43.7 6 18.1* 43.8 6 16.2** Quantity of sleep, h 5.0 6 1.8 6.6 6 2.0* 6.5 6 1.8* 6.6 6 1.8* 6.3 6 2.2 6.4 6 1.9 Optimal sleep, n/total n (%) Beck Depression Inventory# 13.6 6 7.8 11.4 6 8.8* 12.0 6 9.0 9.9 6 8.6*** 12.5 6 8.4 12.8 6 10.4
Data are mean 6 SD, unless otherwise noted. †Assesses the severity of pain and its impact on daily functioning and forms two composite scores, the Pain Severity Index and the Pain Interference Index. 0 means "nonpain'" or "does not interfere" and 10 is "pain as bad as you can imagine" or "completely interferes." ‡Includes two items that assess the global dimensions of pain intensity and unpleasantness and eight items that assess the specific qualities of neuropathic pain, in which 0 is "no pain or not" and 10 is "the most sensation imaginable." §The EuroQol-5 Dimension Questionnaire is a health status measure with respect to mobility, self-care, usual activities, pain or discomfort, and anxiety or depression (no problems, some problems, and extreme problems). A utility score of 1 represents "perfect health," 0 represents "death," and less than 0 "worse than death." Self-rated current health status was assessed using a vertical visual analog scale on which 0 indicates worst possible health and 100 indicates perfect health. |Measures physical and mental component scores, converted to a 0-100 scale, with higher scores indicating higher levels of functioning or well-being. ¶Measures sleep quality and quantity. Sleep Problems Summary 9 scores range from 0-100 and higher scores indicate worse outcomes. #Severity of depression was measured by the Beck Depression Inventory, and higher total scores indicate more severe depressive symptoms. *P , 0.05, **P , 0.01, and ***P , 0.001 compared with baseline.
success rate at 24-month follow-up (65%) compared with treatment success rate at 6-month follow-up (76%). During the follow-up period, a new pulse generator was implanted in two patients, and four patients had a revision of the stimulation lead. One patient withdrew due to an infection and removal of the SCS system after 6 weeks. At 24-month follow-up, one patient did not respond to the questionnaires, resulting in available data of 15 patients.
In conclusion, the data of this prospective two-center RCT demonstrate a sustained effect of SCS on pain relief in PDPN after 24 months.
